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(54) METHOD OF OXIDIZING MEMBER TO BE TREATED AND OXIDIZING EQUIPMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method of 
oxidizing members to be treated, which can raise both 
the in-plane uniformity of an oxide film and the 
characteristics of the film quality of the oxide film while 
the oxidizing rate of the oxide film is highly maintained to 
a certain degree. 

SOLUTION: In a method of oxidizing members W to be 
treated for oxidizing the surfaces of the members W to 
be treated set at a prescribed temperature in a treating 
container 8 put under a vacuum atmosphere, the 
surfaces of the members W to be treated are oxidized 
using hydroxyl group active species and oxygen species 
as the main body of a catalyst. As a result, while the 
oxidizing rate of the oxide film is highly maintained to a 
certain degree, both the in-plane uniformity of the oxide 
film and the characteristics of the film quality of the 
oxide film are raised. 
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[DM] SMbl— h4*4Se»<i^L/00. ^ft 

[&?&#©] Jlffiaffl«Tfcfc3ftfc*HISe8rtK: 

bTJBi>*t:&R:j:9flMi:*ff&9. cfttcfcD. ®<b 
tlHS©«f14«rft«:|5j±3 1* 4. 




[f$I*Iil#©fSfiffl] 

[iiM?jf i ] aaas&rt icxmmou&ic & s ntcm 

CiCCiO iiia&fbfcfT ft 5 J: 5 K Met b Z&WltT 
[ mim 2 ] BulBgJSfStt® i iWie*BSSf£14fI t * 

^ic^tcc tznmt ?z>n*m i tBSgcDtftiaaft 

^a^rt&c*t-r£gA{4gi;t. HuteBe?rj3nfc«toa 
& 

[I1§*B5] iwiadT£©iE8t«. B5iBS2?>JSn/c»te 

r. mofrias as n/ti8{btt#* <t frtasTctt^x <t 
Si i -r 4 ta»©MMa<*©B&<b#£. 

[If 6 ] «5fB0fS<DfEIB6«. BS 1 0 0 mmJiLht? 

m. 

[If*^7] ttlBBMbtttfXttO, iN 2 OiNO 

^<&. (?fai!5ttt#XttH 2 iNH, £CH 4 iHC 
1 <£ Oft Sg¥*>6iSiR;*n-& 1 ofcU:(D;tfX£$t?C t 

z&mt * zmm 2 nm 6 ©o-rn#>c<:fei£©iiMa 

[Iit*«8] iWiall^H^CDE^^ 13 3Pa 
(lTorr) *«-C*SCi*!)$St<k-r2»if*^17!; 

©t>m*HciatE<Dts^a»©K{b^)4„ 

[l»5ja®9] WtaJt^#H«CDEE^ti> 6. 7 Pa 
<0. 0 5To r r ) ~~1 6. 5Pa (0. 5Tor 

im?m i o ] ^iaBiTS©ss«< 4 o o ~ 1 100 

rn*>ccfa$s©*!&&att©Bg{b;&fc. 

5i§piffi{cftsnfc^asis<b t Buia^a<**3mr 
s/c«>©3m^ja<fc. Bufa^ffi<**fini»r*fcs!)©»n 
m^t . B3ia«iassF*?©s:iasv4K2g? 1 * r z>m& 
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?t*©S7ctt*'^«*&Si set *i#st<t -r sts 
«yn*©is{b§!Sg. 

[19*1 1 2 ] SJia^SSS«5fS©g3 UTfc 

•) . m^m^mm i ats&att s© e 9 * -cie^j 

mmimrtxmi&m <t ttB5ia^a^s©-^fflijcc^ s 
10 ftrffejfgwtpiij w-c BtriBK<btt^x t wiaii7Ei±^ i 

5 fc«5£ U /c C£*#© 1 nets 

©&4(!91<*©l^bi$g. 

[I»*«i3] wiatt]^l3«. Wie^btt^xtm 
laSTctt^i^fttctti^-r^ j; ^tc^sntosc t 

[fi#qr 1 4 ] iWEBMtte#*ttl&*tt!Mfctt#:* -> 
X;U£WU 9Jriaii7utt^^ttl&^«a7utt^^X^ 

20 i^mi^-SiSjRlR 1 2tfcit 1 3IBiS©«! 

®a*©^b^§ 0 

®att:©iR^«^*jWSSS^^cM^=&-^^ftCi 

t, fi-OBuiasiA^nfc^btt^xiijfejiTctt^xi 
ft tt z>m?m 1 4ffits©«teai*©s?{b«s. 

im&m 1 6 ] HuffiBf^©B6l!ttt. BS 1 0 OmmHi 

r*£c££if#$:<fc-r£ii!;J<gH 5iat8©tS»ai*©K 
{b^g 0 

30 [«^3®i7] fjfa^fbtt**^«l&m«^btt^^ 

£*ru BiriEW^x^aBifiaifiasiirt^ffi^ffliJ^^w 

<Km£-r-siiW?Jii 2*/c«i 3ia«©^a#©K<b 
mm. 

immm i 8 1 Wimmimrtxsz*tmsm7m# 
xy^wDrt, ^ft< i*>t^-rn^— Mt, 2&mns 
siiie2^©^xyx;u©s^xffiP(j, miia 
&&a<*©iK;g^©±JSitfij <t TSiJ i tc z n-enag 
40 §nsc i^mi-r^it*^ i 4ftMi 7 ©c>-rti*> 
«:sa«s©ifisaa<*©s?i b^E. 
[IS*^19] Bufa^btt*'xao 2 iN 2 oiN 

OiNOz J:DftS8¥*>6SJI??n.5 lo«±©3Vx 
fri3ii7Ci4^^«H 2 iNH, iCH, i 

hc i ctoftspA^gjWsna i-5jw±©^*^fe 

Ci4#©t-rSs«^7 7!)Ml 8©t>m*>tCiBtt© 

»^af*©K<b^g. 

[^©i^iNBftUiBJ] 
[0001] 

so [^©d-rscr^i?] ^bs«. ^^^x/n^© 
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[0 0 0 2] 

(ttt^y^SS^cfcOft**©*^^^-*:, 

[0003] comttomzftte $ e*©h 

£>6tt. Bg*mE£l^©??BMT©&ffiS3sl*J-CfT 
ft 5 «EBWt»a*ffii*^#H«T©«Hl«Srt^fT 
fc^E&fb&St^a^rt**^ */c. MitlctemfZ 

jiO&l*fflt»TBMb*fT& 5 ■> * 9 HMtWttftt (« 
^(*#^3 - 1 4 0 4 5 3 ^£$630 £. *'/>© 

7- 1 23 2 4#ffttT5. 
[0 0 0 4] 

[^*ifi?^L/<t5i-rsss] icw, mmmtL 

£> HRWtCtt. K7^gMb&3K<fc9^l£;5*i/c4$JJ: 

•3 . x 9 h *fc<b«B<c «t o j&j&s *ifc»©#jw*« 

WStvtO*. Sfc. JB&dii&LWUI (MOM) ©* 
tt. «E©-5*9 hBWk*a«K«tO»fiSS*i*: , »». M 
■5*9 HEfb&JIttJ:9Jf2&3ftfc ! BJtt. jgtcKfbu- 

[0005] «*jc*-»rB. ^wttWiHWof'ir^ 

> - KW-jfcC4W, Btf bJg# J iS 

or. ±80fc£5ft«*©&<b;£&;WBt->6*vri> 
?c. L.*>L/&^6. Sjfi©«fc i 5tCie|i|ii-?>M<S* J «fc0^3 

</«c-5-C7 s if-Y>^--»i'* 5 ®i/< ft££, -enocse^ 

T . KM©«Ftt^^/5©ffi(*3^-tt^* s <* 0 KC » *> ©# 
C©g#K+#{Cftj£^SC£#-C#fcl>. il>o/dSI 

[oooelifc, x 9 t-tt<tfes#&<z>ffl<b 

4 - 1 8 7 2 7 ^ftmcm-?* 5 tc. *KM© 
iAO, CMElf + y ^rt«:«wte««MWcr«« 



#gjj2 0 0 2- 1 76 05 2 
4 

JtkEbfcJHKSUe-CHt Hii* 3 Kl^T 

m«&s^©Ti&-ett*&« 9 ^Kfr 

T&JiS8©±$r«ffiK*&$i*£©raGJ £ft s© 
r. •5i^ffi±Cc^(S$*i4K<bJ8©J93* J, ?J-' , *©5: 
»tt««:J:0**<J»5c*»^* s 4O. C©Kfb«©^ 

[000 7] ffe©^a^i Ltm««fHB5 7 

- 1 2 3 2#&«K|§'n3ftTt»£J:5K:, 8&S©'*? 

l,>«0 2 #X£H2 #X££|n|B#K:iSAl>ft:<3 It, 

kitS^ftTOSo t/*>l/fta*6> C©fi£3fei£S0S©t§ 
*^&»<b£*ffit>Tj:biai^t>E*:£H» 

iff £ # 9, ±# u/cj:^ icsaa^srt© a x s!e©±?£ 
mtTftM £©wr©7k&£v©i(fl£ga*rt:# < ft 0 » 
If. IMbBSOJfSOfflfflSJ— tt*^b-T53Bn3»s*-3 

3 7 2 7 3-sfic&a7n;?ftTt,>&«fc5&c t ^>^ttil^«:J; 
fiRL. c©^»-c?x^H©'>y n>*gjfb$«-c 

[0 00 8] LfrLtt&ti. C<D&&W®t&&tCl*. * 
s;>*>62 0~3 0 mingafcWattifc^XAn*^^ 

zgffc «5 x ^ *ffi©&& tcr C n 6 ©&JR2/.X £ ^ 

t> tbiiWiiSC »««t?tf 5 c £ *> 6 . {g|Jl©ffi(*l^-tt 

{c^ssn*^ra. £t,w/crpisi* s *-5/c„ *^bj 
». «±©i5ftras*KJgBL/. cn«ws»{cfii9i-r 
■^<iumsn/cfc©-caE>s. *«w©aww. K<bu- 
h4*4naa<*s}#L/'3-o. tt<bn©MJ«©si^— 

14£ffir^-tt©lSl±RCJ f KM© ! ^tt ; &l°I±3^S c £ 

£tc*2>. 
[0009] 

B?iaK{b ; &tfft'5«fc^«:L//ct©-c*S 0 c©»#. m 
^iSStt**^ £ «r^nfng?£5 «fc 9 350 
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m^immnm^itmm<Dm^^Lxis*). t©& 

f BS&gft©iBfiJ#|oj©-J8ffliJa> 6# A L/ X ffeiftMCcft 
[0 0 10] CC-C. m«lit*^4Cc8i5ETS<i:5 
(cWTS^AfitgW. iiulBIB^J3ft;fct^I<*©iKS« 

^ mtum&msicffi&tzjmc, strie^©^ 

X t liilfaSTctttf* i ©S^4+»K|fl ># (CIS 
J:-?t, JMHI<*©«S^«fcW6SS*H?j«t^§i 

[ooi i ] m#mGicmmTz>£ > ?ic. m^mtm 

S&DSBStti. Bgl 0 OmmfcLt-C<fc&„ W;t«l9 
$87K:tt£-r&J:9(E. 1ufe®fb1±#xrao 2 £N 
« OtNOiNO, iO^cSgfj&^jltRSnS 1-5H 
±©**X*^. B5feS7ctt**X«H, iNHj £C 
H« iHC 1 J:«?fc£S¥*>6jIl!R3ft-S. 1 oJa_L©# 
cftttiO. g&fbu- H£*&?IgK<SM$ 
Loo. »{b)S©Srt^-14i)glM©!fttt«:*«:|Si±3 

[00121C CT?iiWOI8K:«5rrS<fc 5 K. H?fBK 
£#Hm©E*J«. 133Pa (lTorr) *S§t?* 

#ffl£v©EE?J«. 6. 7Pa (0. 0 5 T o r r ) ~ 1 
6. 5Pa (0. 5Torr) ©ffiBfTC* 

ttc mim \ otcj&rrsjrMc. fria^fsosa 

«, 400-1 1 00 'C©ffiHrt-C*S 0 

[0013] mim i i tc««5£i-5^«. i^-fsm 
mizmm-?ztc.ti><Dmmmi-ciib r> . M^swcMfb 
$mzMTK.#>icm& i ; i wt&K & s nfcfejsgs t . 

#£fln&^s/cA©M»*f2£. msmmn^<Dwm 
s^juss i #T^KSgfms t . msmm®&!>w:wnt 

tt^f £©fi 34«l/ttet). 8uiB^#l5tt BtifafcSMffl 
£SM ttt *' X W&lh i ii3iBjl7C& #X t!M63i i ttiliif m 

m^&co-miitm&zftrimmicftvxm&giim 
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[00 14]*fc, MAMHftJ&a 1 3{C«5TT* J: -5 
BufBJjD&^iate. ii5fB&{b&#x£ii^M5c1fetfx 

*^i 4tc^is-rs<t^:c. BuiegMbtttfxtfc&^ttK 

tfxyXrt/SrWU friBM^X^©^/xaiPW. friaie 
5>J3n/c^Sl*©4X^^<fc >5 4>HfS©K@l/cW8|P^ 
3ftfc{4H-c*-s. £©*§£, w^.tf»*ai5K)iS 
-r&<fc5K:. BuiB^T5£©^t*. iwiBie^ft/ctSMftg 

10 ^(Dimmmani^u^fsicmsem^^^ta^v, 

R-om&mAStitcfflt&X?. <hflJfBil7c1£#X <t©if B 

[0015]^t. t<DfFxm<D®m*WMZ>CtK.& 

^x.SCi5:E§±^t. gtfbtetfXijlTctttfX 
t©ig^t+»(Ctf5Ci*ipJtgtftS., lf*]S16^ 

«^-r^> <t ^ tc. piii«B(ria0fS©!Egi». bs 1 o o m 

[0016] 1 7 tC«S-Ti £*> 

20 tc. Bfliaffi^ttt**xtt^«^bt4**x^X;l/*^t. 
WlaS3ctt^«*&^«jl7ctt^X^X;l/?:W0. wflB 
XJl/ttfiriBtoS^Srt^fiSlJSfliKciaiW-CjgO-Sckft 
(cffeSSSfliKc#*'x mn* s fitg 3 ft & <fc 5 «c 0 T «fc I >. 
cfttcjcnra:. M^^a*^-en©^x^rt?:sn4B 

1 8 tca^-r ^ j: 5 k . mmmmu* s *>\>t mam 
x;tt**x y x;u©rt. ^ < t t,=.-rft^-*«> 2 « 

30 «. mia^MSftWJR^^iJSffliJiTiSffliliCC-eft 
•eft<4l!$ft'6J:5tcl/r4>J;t^ cftKJcttW:, ^b 

M©i§j?©ffirt^-ttiaDra^-tt©ii^ 6(6j±s^)g 
i 9 tc^-ra <£ 5 tc, Huia^btt*'x«o 2 

tN 2 OtNOiNO* «tf)^SP*>e»jlIR3ft^ 1 

<hCH« iHC l<t0*^^6StR3ftSlojy± 
©^X^^tf. 
[0017] 

©tttoa<*©^b^g©-0fl«r^-r^s-c*So cc 

■CUmit&tiXtUXmi (0 2 ) ^rfflO. ilTutt** 

xiLTTksit (H 2 ) ^fflosif^eiltciorift^ 
■rs. C©^b^S2«. rt(S4i?Hti6i<J:0^2.5 
^M© 2 Slf«|jS©filM©^fS©S3 ©MSSS 8 *W 

L/-cc».&. ±iBrt©4rt©^a^stcw. aytsaf** 
^•r^,fc4&©^^iai ur©5aSls{©^x^#- h 
50 1 OjWK&SftTfcO. c©-fx^^-h i OKiittte 
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gf$£ L/X <D*m# ■? x/> W*i0T^<D f * r^Stc £ 
J33ft£. ft. cot^^tt, -£©!©£&*>£ U -5 
x/Nftg&c J: r gft o -c (,> * S. 

[0 0 18] C©&ag^8©T:frS:B3Ear-5/c«>K:* 

^or»iirsiHi$K$fci 6W^ni„ -et-r. c© 

Mffitll BOJdBKHK^-^H 8*iSW^n, CCD 
KLklB^x/N**- h 1 0*iggOTC>S„ ■€■ 1<T. ±13 

m£$Ai 6«^rt^#- hk-$2 2 or- a 

2 4K&DttW?>ft-C;fo9. ±f2** j-7'1 2-^x^ 
h 1 O^i-^Wtc^pjegKL-rfcO. ?x/s;JC 

-no i*$aa&& 8 rt-^©T:fra>e.#B8iiJtg(£fc 3 
nrt,i5. ft, ^^-no^gtfK, c*i£ 

if«iiL/ttJ:^ ±E&!I£88©TMHDflS 
«. mtf*f->U*Sg©V-=-*-;UK2 6*sg^sn 

H{btt*/*«&i£2 8 £il7cte#*«i&£3 0&*ti? 

[0019] AttMiCtS. ST. _kBMfb1t#*«fcJR 
2 8 ±Kvi*-;l/F2 6*SaL-CK»6tiSBI 

«3 4«Ma^fc#*{Jtt^3B*t«l*3*iS. *U 
T. C©#*&*&!&3 6tCtt. BMbtt#X£ ITCCt? 
«m«®«£B?Sr&®{btt#:*^.3 8#Jgi^3hT 

x*-;bK2 6£©«LTiSW6ft4Src14#X./;OU 
4 0*Wor*jfj, e©yXjU4 0Ktt&4Hct»|iJ.W?v 
^7a-a>ho-7©j:^ nmumm 4 2 **HR L- 

[0 02 0] S£oT. ±iE&s*fo3 2. 4 0<t«3«*& 
Sftfc&tfXtS. rt«4rt©«fflBSBS-e*4$x-»N© 

*. »1S6©£SfflN£(CK. »JRn5 0**BRf6 

ntfeO. C©gf^P5 Otctt. SMMS5 2«cXffijJ«> 

7* 5 4 * o r ft * -M&mmh 5 6 *&tA 3 nt & 

At4Si©lffl©KlitH 1 . AttttJCCH9x^©iDlS1Hlg 
©TS8SP. rfc*>fc«>x^#- h 1 OOTlgSPiS^X 
A3 2. 4 0©^©#*UiCl£©lffl©ffiStHltti5lr5£ 
©BS««W«lfllS*i"Ct»S. £©<fc5CCHi|»H 1 *KW 
fclS 1 ©a*«. C ©SgfiH 1 ©g3 *&tiXifi±M? 
Slffltc. »BSftt-»6 2«:j:0JjnJ»3nr*s» 
rt#«c & 3 3 n/cAaaSS 8 *>6©4W»tC «to. ±te 
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&#**^ffitt>K:M&3tf*;fc©T*.&. rat>*5. - 
s©sae»fBSfi<BS-5£{c«i^F3n-ci^**. 

mt2£&SK©&*'X£9x/<>#-- t- 1 0©TSB3fi8 

*S. *fc. *24>J1AK. ERIH l©S3fCM-?tM 
#x*UJW4IW«:. C#i6©W^ft^?K:a^3Hi' 
ZtctbX&Z. 

10 [002 1 ] Ue-s-C . -bSSBSSH 1 «. «?x^©iR§« 

+»Kfir^»**S. «W.tfl OOmmfiLh. »£L< 
K3 0 0mm£LhtCRjer*. ft. «ttS«©»^tt. 
!WHltt3 5 0mmei£K:B8&5*vCl»S. » 

ass8©?fjgcc«. WB»a6o*ti9:w6nt:te«j. c 

©rtflJWctt. Jto*^«£t,Tj^fc-*6 2*4R(*6ft 

rrtiii{cfitg-r-5 r >x^NW43f)£©sa(c*n^-r*<fc 5 
tetter ccr. tea^S8©±<*©^*3B, 

20 m«BK^-r^#^x/NW©*-YX?r8 O?, 9x/-> 
jj<- H OtCfiiNfSn-S^i^WS* 1 5 Ofegft (19 

S) ir-Si. F»5(gj4©it:S«BS2 6 0~2 7 Ommg 
S. ^IS6©itS«^2 7 5~2 8 5mmSS. 
S8©«3«Bgl 2 8 0mmIg-C*5. 
[002 2] Ifc, ^x^W©-^^! 2 -/>?©» 
ARB. "Jrx«#- h 1 OKfiBSpSnSfx^tftSWsz 
5~5 0«£®ffi©*8^4>*«J, C©B$. F«il8f4©aS» 
BS3 8 0~4 2 Ommliffi. M-1gf6©iaS«IIS4 40- 
30 5 0 OmmSa. J!iaSS8©lS3{iBS8 0 Ommga 
T*-So ^Lt, ■>i;x*'-H0©|53H2[i. Sx 
^'4St»(c0c9O. 0D^«2OO~1 OOOmmggcOil 

wfttttz. m. cne.©»ffl«m(c-wi*mufcK:ji 

2 6 i©M*V-^r-50 >J>?&<Z>i/-)VmtX'i> 
f) K 6 6«vx^-jbK2 6 4^HH6©T«»i©IBI4 

jz-ji'S-io y >#mDu- fornix- 

[0023] «±©«fc 5 Ktf|f&;*n;fcSS{t3|g£ 

40 *&a©£tfcfe©¥^*^x^W£-}>x^;K-- h 1 OJC 

Bfje©tr » ^rJSKSftj*. c©tt»T#- 

2 2*±SSgSftr4CiK:J:D > -5x/mK-H 
0ft«ffll«*8rt^*©fTErJ:0#AU. ^aSS8f*3 

4S^r5„ c©saag£S8rt»^©^3n-c*j«3, 
x/NW©affi«Kfb*f*i&s# 
Msi. ^^ais. &mm. &mm<tmmtfM3.micx 
imstixi.**. *fc. wMoj/';a>*x«BW) 

S?BB4BMtrSJg£*>**. ±a^©<fc5«:•5x/^w*^^i 
A3 h/c«t <E>tf . »t-$6 2 ^©^f&SI£4itJn 1/ 

so T i >x^w«9fS©7 p a-b^assrmr%^^tc > 



9 

5 6 o mm®m 8 f*3*sc^? i #f 

[0024]fl/t, cniHB$tc^btt^x«*&^2 

Sg&Srt^ATSiftK^ iM7nt4*7*ttf&3i3 0© 
S7ctt^X^X;U4 0*>6ffiS3HJSIl3ttfc*&£i!9iS 
S8rt^A-T-2). CODJ:^ SaSSS8F*3^lJ^{C 
^A?nfcB^i*S«C (D^ffiSS 8 Pl*±M Lr>r> 

K<t*f^B^tg g*> gct,Hj^*£ B a a'> y ^ >© 

BS&OJ^i/vSgAUOO-l 1 0 0*C©8SHl*K *f$ 
0< «TB<D^©iSti^tt^ ; Sr#SlL.'r4 00-900 
•CCDSBBrt. (EftJ* 133Pa (lTorr) 5? 
* C<»rgS^?r^S[L/-C6. 7Pa (0. 05To 
r r ) ~ 6 6 . 5Pa (0. 5Torr) ©SBHF'J'C'* 
So #XiiSSS«®SS#:*#! 1 s c cm-1 0 U v 

Hl//m i n©®Iil*J. Tk^tfXrtll s c cm~5 y 
HU/m i nCDiffiHrtt 1 **, cntc«t*). BKbU- h 

[0 0 2 5] COJz'jt.c. «Eti^TKt*iiMf 
££8U*fc^SS3f8rt^A^SC<i:K:j:'K 
wcfiSfiGcrJiTF© <fc 5 &*^cD$J&K[c>*iiiff <fc 
#3.6*1*. ft. TfE©5£*K*Jt>T*EP£ttL/c{b^ 

H 2 + 0 2 -* H* + H0 2 
0 2 + H* — OH*+0* 
H 2 +0* — H*+OH* 
H 2 + OH* — H* + H 2 O 
[0026] C©±5K, H, MO, Z%\\Ht®M 

o* (igi&ffi&s) ioH* {immrnm) £h 2 

jWrftfcnS, C©J§£. SKblg©gft©1§14*>^J¥© 
IflO *iOH* ©Pt r£14«#*S < fPfflf S «>© £# A 
**E^#jgfrCC{£^3(£#BmTKT®{b&S£tTft 

*£©ft(,>t*:8§-eH 2 Ort^&TSJ^fttfliBift 

iczra-tezmuz l 3 3 P a*SS«cf9:SOTSe3ft^J: 

14!I©JlNi>#SK:g< ft"). St-pT. C©r£1*Mia*iS3 
H2©«tta^ias«:?Sorii£n*^ccj^t}i-c4)S OrSiS 
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[0 0 2 7 ] itc. CCtBHz #*£0 2 XZi:*: 
fi&ft&c$5g£ffflSft{K&-rS©-Cttft< . ^-©Ti&gB 

T. S^xjiSffiiH l©g££±^-f?>R8(c. 

race. ttH^t-$6 2CCJ;»5. ^C^itt]S^t-i»6 2^ 
£ <5 JJ0?& 3 nr * -y Y 9 * - JUftBtC ft o /c^ggS 8 
*>6©&KJ:9^@Jjl]&;*tt-2>©"t\ Ch?>©S^© 

io ffitefbfcteji-rscttf-c^*. 

[00281 CCT, ^IPJ^&i K7 -^{b&ffi#i£ 

>${b« (S i 0 2 ) -£©IBfl© 
^Kot>-ct£itO/c©-c. ^©sFfflMSmtco^-cgiBj! 

ffi) tim^temmmic^^mmutes i o 2 k© 
ftra^te^t-^??*.*,., CCCttSS i o 2 b§ 

(CO. 0 5TX7/CII1 1 ©m^*5^*IJW«cSSL/fc 

«pk 9 o Kaammmz n& * -cfcgL/ci^ra stU-sm 

20 lx^Z. cc^^^^fDBje^ftJr^cc. 

( vvjmwmfim) (cto^oftis i o 2 jr 

k. go^fiSJSS-ccce^ge^SLfcd^ ^Hj^ffi 

fCct"3^5SL//cS i 0 2 9 0%®^S-rtC5 0 

fcHSfcSU *%BJ*i£{cJ:SS i 0 2 ®*sW)Itt 

S«. '&5fcJtt<,Cj;Z>S i O* fi«0. 25J-QV 
cm 8 *&yttm<>CJ:ZS i 0 2 R»2. 3 

30 [0029] ^xtc> *mttm±u*-fi&t [sxnwm 

V3>l®5:S?{bLr^y3>K{b® (Sio, ) 
n^-n^L. c©B$©KH©ffirt^-tettoc>rfcw 

L/c©-e> ^•©Sffiilg^COliTUiHBTS. 03 ti*^ 

{tt&m) tim^tcmita&micj:<ommLtcs i o 2 

■CibZ. C©B$©7-p-feX^ft«. *%BJ^i*©^« 

^a-feXiSS*S8 5 0U ^n-bJ^E^2 6. 6Pa 
40 (0. 2Tor r) , O, ^WO. WvYh/ 
min, H 2 Ij^ffiMfr 0 . 2 V ? h ^/m i n "C* 
■5. ^**^©J©^-«7*CJH2^SSj!> j 8 5 o*a ^PHz 
XE**^9 5760Pa (720Torr : BS^EE) , 
0 2 i37.mM.1fiO. 6 y » h;b/m i n, H 2 
S*$0. 6 'J hJU/m in, N, ft$UiZ&2 0 y 
i. h JV/m i n T* S. $ fc, 1 ~4 n mfc 

l^b^-Sfc. 

[0 03 0 ] CO)>f7-7frhWhti>ts;&')<£., K{b)8© 

js3(c<te.-r, se*^^c«ts^bis©M®©'i'x^E 

so F*g©^-7^*«*fti3A#t,»©K:«br > 



XL 

(C« 0 . 0 6 6 n m X$> ~? tcibK *^W^ffi©ti^«: it 
0 . 0 4 7 n mX'fr 0 . 2fc#S?l,;££©ig£©:£#&/I© 

w&micmx'&wrz. m4&mmf$tmtmom 

y'UiiXUBL^S 5 0*C, ^P-teXE??*^ 3 P a 
( 0 . 7Torr), H 2 t}X<Dffi&1fi lOOcc, 

OH 6 *>&<(: 9 tc. |5j-©$<bB$K£lti&l,/cJg^. 

[0 03 1 ] KfbM©W3©?'P-tzXE;fr 
K»TT£ft?¥t£tcoL>Ttfci*L/c©"r. 
onrsMiiTa. 0 5«&fbBI©ffl^:Rtfc©ffirti$[- 
tt©?-p -tzxE2>K:*hr •&ts#tt^m-r * 5 
06 5 tc^TtB^J: <5 J: <3 JKja^S t^J^fc^ 

ab-C&fb^DK/f&tfC©®!*,^— 14<D:/P-fe;*E2K£ 

BTMIWi/^- (-©TKGC&gL/c? 
x/N*7nf„ gfc. -^p-feXj&tta. 055^06 

(A) 'CBT'O'fe^iaS*^ 0 0 'C, H 2 *'X^fl*J 
0. 6 >; * h;U/m i n . 0 2 #Xi£fi** 1 . 2 U 
Hk/m i n. •7'Ui>Z9$m&6 0ftV&2>. 06 

<B) "CtiT'P-feXJ&gtfS 5 0"C. H 2 
0. 0 5 v Y)\s/ul in. O s #Xi£fi#0. 1 >) 
v \-)\>/m i n. 7*P-fe*B#|ia«:3#-C*)£., 

[0 0 3 2] mS^-§r#77tf>h'Whfrtsi£'? 

ffirtl^-tt^BS± 0. 8%-C. S.offiffi^|-14AifaS+ 6 
T'P-feXE** 1 33 Pa (lTo 
r r) <t»3 tffi<S:S-r4^*S4>SCt*s*iJ^Lfco 

$/c H6 (a) im5ic-aftwuct±<mc-?o-i2 

MG&SrjKL-Tfc*). Hft**SW:06 (A) KSt^? 
tBffA^6 7Pa (0. 5Torr)Kbl>tW 

06 (A) tC7n-ry7-7«BE^36 7Pa©g|5»*^C»-C 
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ftj&pmni/fc. (a) vimmz 1 2 n 

i>-?tm^mm<ow>'£JSi.vEEW> i e 7p a (0. 5T0 

r r) JJlT©8fl#tcfctt£i¥ffi£06 (B) tc^f. 
[0 03 3 ] 06 (B) icte^XitE&mBiZ. 05& 
^16 ( A ) iCrtt&M 1 2 n m© 1 /6 -C&S 2 n m 

6. 7Pa (0. 05Torr)~66. 5Pa (0. 
5 T o r r ) ©©fflKM^T. &J1&BS2 n migT* 
10 *) , L*>4>. TOP. CTR, BTMffflrtllOiB 

ftCC]S< C£#»P!l//c 0 £/c< E#S5B*> 

6. 7Pa(0. 05Torr>~66. 5Pa(0. 
5 T o r r ) ©»fflrtt\ ^©Mrt^-ttS^ffiP^^ 

[0 0 34] COi^K, ^OfiC^'P-feXE^SWsB-C 

20 8f«g{cr^L/c0 2 *f^iH 2 AfxcDrSttS©^ 
*H-#«:ft < tt ->x ci\&9&m£ffl s Ki&o rifcftSKi 
sctes^Rfl s ©£ffc&tM-3 TBgiSj-& jgs^tc t£i>& 
hX3bZ>t%7Lhtii>* ft. Kfbu- KCOt,»T«. H 

a #x<to 2 ^xi©g£atb*^/c0. ^c^ti-en 

■eft©#*{c\ N 2 ^Ar^He^?5ff 

Stt**^*#!K**x<tL/-rigA3#sc<f:«:±»). -e© 
^b u- h ?r®a:^ig-r ^ c t tr* 
[0035] $/c> cc^tt^asssA^at^jt© 
^b^gtc^^-riftHj L/C*!. *^«#e^fi©^s 
30 gkmti>mm-trz>zkifix%*>. c©ig^-. 07 

ck^tcLTfeJ:^ ^/j:to^. S7«mg«iii©Kfb^ 
g(D— {?<l%7FUTt>S. ft. C©l§17(cfe(,>-C0 1 icm 

[0 036 11-tot. c©^b^g(c*^rtt. 01 
fOTi-rrtm (@i#m> *%<l. ^fgf6^ffigg§ 

r-^-JU K 2 6 tCift^S<i:«{C. SNbtt*** 2 8 
40 ©^bt4*'X y XjU 3 2 iSTcti 3 0 ©j§7C 
y X;l-4 o t &!®m^ 8 ©^#§Bk:|9:w-c^ 

s. -?-lt. c©^^xju3 2. 4 o*^-en-en^A 

L/c0 2 #*£H 2 ^X£*ft!iffi?f«i8rt*T^S£ 
T3-B-5-ofI2SL//cJ:^K:H 2 ^^j^^-eT^Ji 
^W*IWbS-B. C©*'X*gmP5 0^f.JCIg?l#T 

T. BJfbtt*'^£ji7c14*'^(i. $2UiSS8©TSMCtS: 
Wc&SX)\>32.. 4 01»li>mA2l£2>£'ylCUX'i>J: 
SO l>. 
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[003 7] HOC«. 09&C7jVrj:5K:. -7x*-jH-- 
2 6K:»)i5-tt/cS^X;l/3 2. 4 0£. *««Jit(DSii 

uss 8 cow ?s o -c&gsgss 8 ©±i& $ x-mz L, X 

C©S3S?t#8iK:§;tf.xWP3 2 a. 4 0a*fig3ti 
•5. -e LT. C©3?S§?i#8B©&:tfxmP3 2a. 4 0 
a*>6agA<**lfcO* *'^iH t #*ttrSt£ft<?n-c 

[0038] C©Hi6Wc ctnii. SSIMlcjQ-D-CMtf 
Sgy;OU3 2. 4 0rt*S**X*SS£nSKtC. C©/7* 
Xifi, fll]S$&t-£6 2-*>C©lJ[]i&fc-£6 2(C<fcoTfin 10 

^nr*-. h^*-;i4ft?8<fcfc^/c&ag3S8©M® 
sx>\>4 o ££-en-en i *iK©*§S;w/cis^(co<,»-r 

XJU3 2. 4 0©rt. 4>ft< <kfet»-rn^— #*2j£#c 
8W. C©2S^i£Wfc#X^XJl/©#XttiP£. ?x 

^©ttSfR^JJHM i tjmw t fc-e n-enftg s # s 

<fc 5 tcbT EI 1 0»c©J:5&^tSlit©3:/c 20 

jgCtffe©— #|£^-r 0?* C ©0 1 0 -C«0 9 (C*n 

f«^-xi o-c&UGfcJSa^OTt,**© 

[003 9] 0^-rs J: 5 tc. ±§em 1 XtfflDBNb&tf 
x y X>\, 3 2 RO*S7c1?fe#* > XjU4 0 CcjiigS n*& 
</»B3 6. 4 4^jStti-C»«3ti-C > Zft^tim 

2<D3m<Dmv&rtxyX)vi oRvrnTttertxyxfr 
7 2«:S:wrc>-5. 0 ft. dnwmzoimo&axs 

urtJ:^. -eur. ±ta^2©^©w^x^x;i/7 

0, 7 2B, ^SISSI8©Tffitca*S3tiS-7-*-JU 

K2 6 (cHiis-ii-r tgwenxfe 13, ±K#x./Xrt>7 
o. 7 2 ©-en-en© #xmP7 0 a. 7 2au, mm 

gSS^'Jx^" h 1 0©TJSJ:OfeeTS©!^/c 
t*T3WC Tftfr *s •> x^©iK«a©T3SiM«c-en^ 

n{4S3nrt>s„ 

too40]ser>T, o 2 *^iH, #x^ mm 

&&&<D3i#8lllcWLl,11t&*ixmn3 2 a. 4 0aW 40 
ttf&3ftS©*&6-r. ^SSS8F'1©rS|5Kg9:W/cS 
#*fflP7 0a. 7 2aMfe^ni»S3tlSC<!: 

c©*£m. ^x^©nx^iiSrt«:«^$n-ct,^ 

ffillfl^-tt£MK:fa±r*.5>©#& KSttS&fc. 
M«:iS]±3-a-Sci*i-e§-5. cc-cu, mm.ax; 
X)itm7t&*ix y xhomfi* 2 mm&iitcm&zw 
ictixstwvtdv. ±Mimi3xjX)\,v>m<D, urn 

*>— #©*£23jii&i£WSJ:'5tcL"r*><fc<,>. c 50 
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etas 9 ic7fk-rmt%mic 2 *&©#* xa>**sm 
tcm&zmuLt^xmivtcifi, cntcis^sn-r. a 
1. 07. 08K7jvr&Kft&g&c±iebfc<fc5&2?& 

©t©**^yXjU^W^J:^(cl>-C*>«kC^ c©*§£. 

? x >y<Di\s.<sm®<D±.mi i tmmwc -en-en© ax m 

[ 0 0 4 1 ] M. JW±©H«S^T«ffi{ttt**^i LX o 

£*miC±^X$SiWLtci>K mtt&XXt LXitO 
, . N 2 O. NO. NOz <t0%*i¥^6jll»?3n 

Xib-CBHj . NH S . CH, . HC1J:<5&£ 

&a>i=>jiiRi*ns 1 o«±©#**fflt»sc 
-5. c©ig£K*>. -i7x^«S©K{bJ®t;^«. 
fc<fc 5 tcg^#*©$j&aiflN:£-f SiSStSteSi* 
KSrS^^iiU-C^TSCttoa^,, S/c. ax 
il/TOj. ^Hj J^©±ia#X*fflt>/c*§£tt4>. 
^XAiSMT'n -fe XE*& i'©7*n-fe x^ff 

n««tt>. 

[0042] g/c, 5 tn-Rlc 

&m%D*m&^*>^c^xmmmx'i*z>rt 
<om< t^micm.^. s n-r. toassrt©*gg^ 

©^b^gK4>®ffl-rsci*5t?#^„ s/c ^si^ 
iirtt. ^^^x^cpgssnr. lcdie a 
; 7xmw$K.i>mm?z>cLifix%z>„ 

[0 04 3] 

[02 ] *i6B^ffiiSi*^ ( K7-<i?<tJ!ia^ffi) 

i?:ffll,>fcKlkJ!iIKJ:DMl/&S i O z Bg©i&PS 
[0 3] #»Pia8j4fiS*#tt (^g)5it^^«:«t;^m 

fcsio, ig©in/SM (gAfiitS'hffl©^) ©^* 
[04] mitmrii±mm<Dm2t<DM%ztKT#7 7 

[05] K^bHS©Ht/?R^C©ffirt«9-tt©^ci*^EE 

[06] m5iC7ikrm^j:KH>j:*)s.ttm^^mmi> 
$ibx mftmv&m&z/c ©s^^-tt© xo -t xn^j 
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[01] 









-HI 
"^64 



5§ x&»u 



5Q, Ixlt/lxlUlI 




64 

2 




BEST AVAWaABLE COPY »H2 o o 2 - 1 7 e o 5 2 



[H3] 



I 0.2 

][ 0.18 

- OJ6 

S 0.14 

? 0.12 

" 0.1 

? 0.06 
« 

ft 0.06 
0.O4 
0.02 



•• **ia.047nin> 
< VU?0.066nm) 



• • • ■ 



1.5 2 2.3 3 3.3 4 

*fc«©*S Inm] 



2.5 " 
•£> 2 - 



I , 



05 



0.1 



[H4] 




iRS : 850TC] 
H2 : lOOfcc] 
o 2 : 600[oc] 
SJ3 : 0.7rrorr] 
(93Pa> 



_J I I I I Mil 



11 



' ' LLLLI 



10 



100 



BXmm (mln) 




I 



(11) 



200 2- 1 76052 



[136) 



mi] 




8 - 



fflJ* : 90Qjt] 
Ha : 600soom 
O2 : 1200cocm 



\ 



44 -dC 
I I— 42 



60— 



0.5 
67 



1 

183 



1.5 
200 



2 
266 



2.3 (Ton) 
333 (Pa) 



22 



[Si 0] 



>~eo 





*^24 



54 52 



0-38 Q^46 



7d> h^-^CDigS# 

(72)^^ t§if jff* F ) 5F045 AA20 AB32 AC11 AC12 AC13 

^E^^ST @ 3 S 6 ^ TBSft AD08 AD09 AD10 AD11 AD12 

it-fe > * -SCSC-X U^hO > t*3^ttl*3 AD13 AD14 AD15 AE17 AE19 

AF03 BB02 BB16 DP19 DQ05 
5F058 BC02 BF54 BF55 BF56 BF60 
BF63 BG02 B301 



